Background: Prior authorization is a popular, but understudied, strategy for reducing medication costs. We evaluated the impact of a controversial prior authorization policy in Michigan Medicaid on antidepressant use and health outcomes among dual Medicaid and Medicare enrollees with a Social Security Disability Insurance designation of permanent disability.
postpolicy. The prior authorization policy was associated with a small sustained decrease in therapy initiation overall (9 per 10 000 population; P=.007). We also observed a short-term increase in switching among established users of nonpreferred agents overall (risk ratio, 2.88; 95% confidence interval, 1.87-4.42) and among those with depression (2.04; 1. 22-3.42 ). However, we found no evidence of increased disruptions in treatment or adverse events (ie, hospitalization, emergency department use) among newly treated patients.
Conclusions:
Prior authorization was associated with increased use of preferred agents with no evidence of disruptions in therapy or adverse health events among new users. However, unintended effects on treatment initiation and switching among patients already taking the drug were also observed, lending support to the state's previous decision to discontinue prior approval for antidepressants in 2003. Med. 2009; 169(8) : [750] [751] [752] [753] [754] [755] [756] P SYCHOTROPIC MEDICATION spending among dual enrollees has contributed to the rising popularity of prior authorization (PA) among Medicaid and Medicare Part D plans. 1, 2 Under PA, preapproval is required for reimbursement of prescriptions for particular drugs or drug categories. Despite their widespread use, few studies have examined the impact of PA policies on rates of medication use and health outcomes among vulnerable Medicaid and Medicare enrollees. [3] [4] [5] In a recent study of Medicaid enrollees with schizophrenia, we observed increased gaps in treatment associated with PA requirements for atypical antipsychotic medications. 5 Nonelderly disabled dual enrollees may be especially vulnerable to PA-related disruptions in therapy due to a higher reliance on psychotropic medications, high prevalence of complex comorbidities, and lower socioeconomic status, which may inhibit their ability to navigate changes in coverage. 2, 4 The heightened vulnerability of dual enrollees has sparked concerns about their random assignment to Medicare Part D plans, many of which require PA for mental health drugs. 6 The purpose of the present study was to evaluate the impact of the Michigan PA for nonpreferred antidepressants among nonelderly disabled dual enrollees. In March 2002, the Michigan Medicaid program began requiring PA for new prescriptions of nonpreferred antidepressants, including commonly used selective serotonin reuptake inhibitors (SSRIs) (citalopram hydrobromide [Celexa] , fluvoxamine maleate [Luvox] , brand fluoxetine hydrochloride [Prozac and Sarafem] , and sertraline hydrochloride [Zoloft] ) and a serotonin norepinephrine reuptake inhibitor (SNRI), venlafaxine hydrochloride. Preferred agents included generic fluoxetine hydrochloride (newly off patent) and paroxetine hydrochloride (Paxil and Paxil CR).
Arch Intern
Federal rules required the state to respond to physician requests for PA within 24 hours and to provide a 72-hour emergency drug supply while the request was being processed. In addition, Michigan Medicaid grandfathered or excluded from the policy patients already taking nonpreferred medications. Following policy implementation, patient advocacy groups reported barriers to medication access resulting from the Michigan antidepressant PA policy. 7 In late June 2003, after clinical review of the preferred drug list, the Medicaid director announced the removal of PA for antidepressants and other mental health medications, stating that, "Making more of these critical drugs available without the need for prior authorization helps to avoid possible setbacks in care due to changes in drug treatment therapy." 8(p2) To date, an external evaluation of this policy has not been published.
Based on our previous study, 5 we hypothesized that the policy would reduce the use of nonpreferred SSRI/ SNRI agents among dual enrollees. However, we also hypothesized that problems in the implementation of the PA policy may have resulted in short-term disruptions in treatment, including unintended switching of antidepressants among established users, and lower rates of initiation of antidepressant treatment.
Among newly treated dual enrollees, the population targeted by the policy, we investigated the impact of the policy on patterns of medication use (ie, switching/ augmentation, discontinuation, persistence) and use of nondrug health services (ie, hospitalization, emergency department admission). We hypothesized that the policy may result in treatment disruptions that may reflect differences in treatment effectiveness, confusion about the policy, and other factors. Finally, we hypothesized that undesired changes in medication use (ie, early discontinuation) may have resulted in adverse health events (eg, hospitalization, emergency department use) within this vulnerable subset of Medicaid patients.
METHODS

DATA SOURCES AND STUDY POPULATION
We linked Medicaid and Medicare enrollment and claims data from January 1, 2000, through December 31, 2003, to identify 2 distinct cohorts in Michigan and Indiana. First, we identified patients who were continuously enrolled in Michigan or Indiana Medicaid and concurrently enrolled in Medicare for all 4 years. We included only patients who were between the ages of 18 and 64 and who had a Social Security Disability Insurance designation of permanent disability. We excluded patients with any Medicare or Medicaid managed care enrollment. Within the continuously enrolled cohort, we identified analytic subgroups of potential initiators and established users of antidepressant treatment (see the "Outcome Measures" subsection of the "Methods" section).
We defined a second cohort of nonelderly fee-for-service enrollees between November 1, 2000, and December 31, 2002, who filled an outpatient prescription for an SSRI/SNRI with no evidence of a dispensing of any antidepressant agent during the previous 6 months. 9 Within this cohort of newly treated patients, we identified 2 subcohorts: the prepolicy cohort, who began SSRI/SNRI therapy between November 2000 and August 2001; and the postpolicy cohort, who began therapy between March 2002 and December 2002. This allowed 10 months for accrual and a minimum of 6 months of medication follow-up with no overlap between the 6-month follow-up period for the prepolicy cohort and the accrual period for the postpolicy cohort. Newly treated patients were required to be continuously dually enrolled in Michigan or Indiana Medicaid and Medicare for 10 months before and 1 year after the initiation of SSRI/SNRI therapy. We further required that newly treated patients spent fewer than 45 days in an institution (eg, hospital) during the 90 days before initiation of treatment.
While we did not require a depression diagnosis for inclusion in the continuously enrolled or newly treated cohorts, we conducted subgroup analyses for patients with evidence of depression, indicated by at least 1 inpatient or 2 outpatient diagnoses of depression (International Classification of Diseases, Ninth Revision codes 296.2, 296.3, 298.0, 300.4, 309.1, and 311). 10 We also examined high-risk subgroups of patients with diagnoses of schizophrenia or schizoaffective disorder (295) and bipolar disorder (296.0, 296.1, 296.4-296.7, 296.89, and 301.11).
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OUTCOME MEASURES
Rates of Medication Use
To examine overall trends in medication use within the continuously enrolled population, we used an interrupted timeseries analysis with comparison-series design to examine changes in trends in the proportion of patients using any, SSRI/SNRIs (preferred and nonpreferred), and other antidepressants. Preferred and nonpreferred categories were determined by the state PA rules except for fluoxetine. Because of the introduction of generic fluoxetine to the market before policy implementation, we included both generic and brand fluoxetine in the preferred medication category. This allowed us to separate shifts in market share due to generic entry from the effect of the policy. For each generic entity, we then used information from pharmacy claims on the amount dispensed to create daily patient-level measures of medication use among defined subpopulations (ie, potential initiators, established users, newly treated patients).
Rates of Therapy Initiation
From the continuously enrolled cohort, we identified a rolling subcohort of potential antidepressant initiators, defined as having no antidepressant use in the previous 6 months and fewer than 45 days in an institution during the previous 3 months. This denominator was then used to calculate the proportion of patients in each month who initiated any, SSRI/SNRI, or other antidepressant treatments. This proportion was the primary outcome measure in a time-series model predicting changes in the level and trend in rates of initiation.
Rates of Switching Among Established Users
Similarly, we identified a rolling cohort of established SSRI/ SNRI users, defined as having had at least 2 dispensings of a single SSRI or SNRI therapy during the previous 6 months. We calculated the monthly proportion of these individuals who received a second antidepressant agent and no subsequent dispensing of the first agent in the following 6-month period. This indicator was the primary outcome of interest in a patientlevel analysis examining changes in the likelihood of unintended switching among those previously taking antidepressant drugs. Given the rolling cohort design used for this outcome, we used a different definition of the prepolicy and postpolicy period to allow for an examination of switching during the pe- 
Patterns of Antidepressant Use Among Newly Treated Patients
Among newly treated patients, we also examined 3 patientlevel medication use outcomes: switching/augmentation, discontinuation, and persistence with therapy. We defined switching/augmentation as dispensing of a second antidepressant agent during the 6 months following initiation of treatment. This definition was broader than that used for the cohort of current users as it allowed for augmentation (ie, addition of a second agent without discontinuation of the first agent). We treat switching/ augmentation as an indicator of lack of response to the initial therapeutic regimen. Discontinuation was defined as a gap in available therapy of at least 30 days during the first 6 months following initiation of treatment. Time until switching/ augmentation and discontinuation were the primary outcomes for patient-level survival analysis.
We defined persistence as having medication available for at least 4 of 6 months following initiation of treatment. 11 This measure was included as a dichotomous outcome for patientlevel analyses exploring the impact of the policy on continuity of treatment. We censored patients with no evidence of use for 30 days or longer.
Hospitalization and Emergency Department Use Among Newly Treated Patients
We assessed potential adverse clinical effects of the policy by examining changes in the risk of hospitalization and emergency department use, comparing patients who initiated therapy before or after the policy implementation in the study state and the comparison state. Hospital events were counted if they included at least 1 overnight stay. Emergency department visit counts excluded those that resulted in a hospital episode. We examined all hospital and emergency department events.
COVARIATES
From the Medicaid and Medicare enrollment files, we identified patient age (Յ34, 35-54, and Ն55 years old), race/ ethnicity (black, white, and other), and sex, which may have influenced the timing and use of antidepressant therapy. 12, 13 We approximated level of comorbidity using a count of the total number of nonantidepressant medications used by each patient at baseline. 14 
STATISTICAL ANALYSIS
We estimated population-level changes in our medication utilization measures in Michigan and Indiana (ie, level, trend) using interrupted time-series models, 15, 16 including the proportion of enrollees using antidepressant medications per month and the proportion of patients initiating treatment in each month. Model fit was assessed using a Durbin-Watson statistic, and we tested for autocorrelation and nonlinearity of the outcomes of interest. For parsimony, nonsignificant terms (P Ͼ .05) were excluded from the final time-series models. 17 Patient-level effects of the policy were assessed using generalized estimating equations 18 and survival analysis. 19 First, we used a segmented generalized estimating equation to estimate the likelihood of switching from current SSRI or SNRI monotherapy overall, and then we stratified by preferred and nonpreferred drug status 
These models also included age, race/ethnicity, sex, level of comorbidity, and the number of dispensings of antidepressant drugs in the previous 6 months to control for frequency of use. The robust sandwich estimator was used for the modeling of the correlated error structure. 17 We also conducted a subgroup analysis for patients with evidence of depression.
Among the newly treated cohort, we used Cox proportional hazards models to estimate the hazard of switching/ augmentation and discontinuation for patients who initiated treatment before (November 2000-August 2001) and after (March 2002-December 2002) the policy in each state. The models included age, sex, race/ethnicity, and level of comorbidity. We also conducted analyses for patients with depression. We tested the proportional hazards assumption using the supremum test. 18 The models controlled for age, race/ethnicity, sex, and comorbidity as described earlier.
To estimate the impact of the policy on persistence of treatment, we used generalized linear models to assess the impact of the policy on the likelihood of having medication available for use during at least 4 of the 6 months following initiation of treatment. 11 An interaction between the policy period and state represented the total policy effect. Other covariates included in the model were age, sex, race/ethnicity, and level of comorbidity. Model fit was assessed using likelihood statistics. 18 Survival models similar to those described earlier were used to assess changes in the hazard of hospitalization or emergency department use during the 12 months following initiation of antidepressant treatment among patients starting in the prepolicy and postpolicy period in each state. We ran these models for all newly treated patients and for the subset of patients who had evidence of depression or severe mental illness (ie, schizophrenia, bipolar diagnosis) at baseline. Furthermore, we examined the subset of hospitalizations and emergency department visits with a psychiatric diagnosis (depression, bipolar disorder, schizophrenia, or schizoaffective disorder) or that occurred in a psychiatric inpatient facility. Model fit was assessed using the supremum test. 19 We engaged an expert panel of clinical psychiatrists to provide an internal review of our study methods and our interpretation of the key findings. In addition, a draft of this report was provided to the director's office at the Michigan Department of Community Health Medicaid Program before submission for publication. This study was approved by the institutional review board at Harvard Pilgrim Health Care. Table 1 shows the similarities in baseline demographic and other characteristics of the continuously enrolled cohort of dual enrollees in the study and comparison state. Overall, dual enrollees in the continuously enrolled and newly treated cohorts were similar across states.
RESULTS
COHORT CHARACTERISTICS
INTENDED EFFECTS
Rates of Antidepressant Use by Preferred Status
Among continuously enrolled dual enrollees in Michigan, there was a 1 percentage point absolute decrease in the use of nonpreferred SSRI/SNRI agents attributed to the policy (P Ͻ .001), which was accompanied by a declining trend postpolicy (b=−0.001; PϽ.001). These declines were largely offset by an increase in the use of preferred SSRI agents. In Indiana, there was a 2% (P Ͻ .01) absolute increase in the use of nonpreferred agents during the same period, accompanied by a slight decline in trend (b=−0.001; PϽ.01) (Figure 1) . Changes in Michigan were driven by a dramatic shift away from nonpreferred agents among newly treated patients. While more than 50% of newly treated patients initiated on these agents prepolicy, fewer than 20% did so postpolicy (data not shown).
UNINTENDED EFFECTS
Rates of Therapy Initiation
In Michigan, there was a slight decrease in the number of dual enrollees starting any antidepressant therapy (eg, SSRI/ SNRI, tricyclics, buproprion) (9 per 10 000 population; P=.02) immediately following the implementation of the PA policy that was largely driven by declines in SSRI/ SNRI initiations (Figure 2, A) . There was no change in the level or rate of antidepressant therapy initiation among dual enrollees in Indiana during this time. For the subgroup of dual enrollees with depression, we observed a slight declining trend in rates of antidepressant initiation in Michigan postpolicy (5 per 10 000; P=.005) (data not shown). Trends in initiation of antidepressant therapy for this subgroup in Indiana were stable over time.
Switching From Current Therapy
Among the rolling cohort of established SSRI/SNRI users (Figure 2, B) , there was a visible increase in rates of switching therapy during policy implementation (the month before, during, and immediately after). We modeled these trends using generalized estimating equation models and found a 2-fold higher risk of switching during implementation among dual enrollees in Michigan relative to Indiana overall (risk ratio [ 
Discontinuities in Therapy Among
Newly Treated Patients
Comparing rates of switching/augmentation and discontinuation among newly treated dual enrollees in Michigan prepolicy and postpolicy to those in Indiana ( Abbreviations: SNRI, serotonin norepinephrine reuptake inhibitor; SSRI, selective serotonin reuptake inhibitor; TCA, tricyclic antidepressants. a Baseline period is 2001 for continuously enrolled cohort and 10 months before antidepressant therapy initiation for the newly treated cohort. b P Ͻ .001 between 2 states. c Calculated for continuously enrolled patients who had at least 1 antidepressant prescription filled during the baseline period.
1.97; discontinuation, 0.95; 0.75-1.21) (data not shown). Persistence with therapy was slightly higher in Michigan postpolicy but was not statistically significant (1.37; 0.86-2.18) (data not shown). Table 3 shows results from the survival models assessing time until emergency department visit and hospitalization in the 12 months following initiation of antidepressant therapy in the postpolicy vs prepolicy period among dual enrollees in each state and comparing these ratios across states. No statistically significant differences in the risk of an event were identified in the overall cohort (emergency department: RR, 0.95; 95% CI, 0.83-1.09; hospitalization, 1.11; 0.92-1.33) ( Table 3 , column 4). We found similar results for dual enrollees who had a diagnosis of depression (emergency department, 0.94; 0.75-1.18; hospitalization, 1.09; 0.83-1.43) or a diagnosis of severe mental illness (emergency department, 0.96; 0.73-1.25; hospitalization, 1.08; 0.78-1.48) at baseline. Last, we observed no statistically significant changes in rates of psychiatric hospitalizations or emergency department visits (data not shown).
Hospitalization and Emergency Visits Among Newly Treated Patients
COMMENT
The PA policy for new users of SSRI/SNRI therapy in Michigan Medicaid was associated with a small shift in use toward preferred agents among dual enrollees. We found no evidence of discontinuities in medication use or greater risk of emergency department use or hospitalization among newly treated dual enrollees. However, the policy was associated with a small, but immediate, decrease in the number of dual enrollees starting any antidepressant therapy and a decreasing trend in new starts among dual enrollees with a diagnosis of depression. Furthermore, despite the intent of the policy to affect only new users, we also observed a short-term increase in switching among dual enrollees already taking nonpreferred SSRI/SNRI agents. The decrease in the initial rates of therapy may indicate that the policy created a barrier to initial treatment. This is consistent with the Kaiser Family Foundation case study of the Michigan policy, which indicated that some Medicaid patients may have been turned away at the pharmacy after being prescribed a nonpreferred agent without prior approval. 7 In addition, our results are consistent with those of McCombs and colleagues, 20 who found that removal of a PA policy for antidepressants resulted in an increase in new treatment episodes. Increased rates of switching among established users may be explained by physician avoidance of the PA process. Previous studies have identified administrative burden (eg, time spent understanding PA requirements) associated with PA programs. 21 The short-lived nature of this effect may be indicative of physician learning and/or improved administrative processes within the state Medicaid program.
In contrast with our previous studies of PA policies for atypical antipsychotic and anticonvulsant therapy, we did not observe an increased risk of therapy disruptions among newly treated dual enrollees in Michigan. 5 This difference may reflect greater similarities in efficacy and effectiveness among newer antidepressants relative to antipsychotic and anticonvulsant therapies. [22] [23] [24] [25] This study has several limitations that merit discussion. Because of incomplete ascertainment of diagnoses of depression in claims data, 26 we did not require that patients in this study have a depression diagnosis. However, our findings of lower rates of initial treatment and increased rates of shortterm switching in the overall population were mirrored in the subset of patients with a depression diagnosis, indicating potential effects on access to quality care.
Our requirement of continuous enrollment may have reduced the generalizability of the study findings. We did not have explicit justification for our definition of new users. However, adjustments to definition (ie, 4 months without any use vs 6 months) did not change study results. Also, our measure of discontinuation may have been imprecise. However, sensitivity analyses around our definition of discontinuation of therapy (ie, 30 vs 45 vs 60 days) did not affect study results. In summary, PA policies among newly treated dual enrollees receiving SSRI/SNRI therapy may be effective in shifting market share without adverse consequences for treatment continuity. However, challenges in implementation may lead to unintended reductions in rates of initial treatment and short-term disruptions in treatment for established users, even among those with a clinical diagnosis of depression. To the extent that PA policies create a barrier to initial treatment, particularly among dual enrollees with a depression diagnosis, they may reduce access to care as recommended in standard treatment guidelines. These findings indicate a need for frequent and systematic monitoring of PA policies, like that used in Michigan, to identify and mitigate potential unintended consequences for vulnerable dual enrollees.
